The study of calcium metabolism is made difficult by the fact that in the normal adult some 80% of the calcium excretion takes place via the faecal route. This means that in order to get calcium-balance data by traditional techniques it has been necessary to subject the faeces to manipulations which are not only time-consuming and liable to considerable error but disagreeable as well. With the increasing availability of isotopes of calcium suitable for clinical studies in human subjects it seems reasonable to consider their use to measure absorption of calcium from the gastro-intestinal tract. We here describe a test in which 47Ca is given by mouth and the faecal radioactivity measured without further manipulation of the faeces. From these figures and the calcium intake the calcium absorbed is calculated, and this is compared with data obtained simultaneously by the usual balance techniques. This appears to be the first report in which such a comparison has been made in a reasonably large series of patients.
Brit. med. J., 1965, 1, 690-692 The study of calcium metabolism is made difficult by the fact that in the normal adult some 80% of the calcium excretion takes place via the faecal route. This means that in order to get calcium-balance data by traditional techniques it has been necessary to subject the faeces to manipulations which are not only time-consuming and liable to considerable error but disagreeable as well. With the increasing availability of isotopes of calcium suitable for clinical studies in human subjects it seems reasonable to consider their use to measure absorption of calcium from the gastro-intestinal tract. We here describe a test in which 47Ca is given by mouth and the faecal radioactivity measured without further manipulation of the faeces. From these figures and the calcium intake the calcium absorbed is calculated, and this is compared with data obtained simultaneously by the usual balance techniques. This appears to be the first report in which such a comparison has been made in a reasonably large series of patients.
Methods All the subjects were in a metabolic unit for the purpose of more prolonged balance studies. Two were obese but otherwise normal, but all the others had a metabolic bone disease which was usually osteoporosis or osteomalacia. The general conditions and methods used, and the combined use of intermittent carmine red and continuous chromium marking of stools, were as previously described by Rose (1964) . In general, six-day metabolic periods were used, but occasionally four-day periods were used instead. The 47Ca arrived approximately once a month and was given as soon afterwards as possible, this usually being the next day, and regardless of when the previous carmine marker had been given. Six patients received the isotope on two separate occasions four or more weeks apart. The remaining 19 patients received only one dose each.
It seemed possible that calcium absorption might vary from hour to hour during the day, and two methods of administration were therefore compared. In the one group (16 tests) the 47Ca was given as a short drink during the course of breakfast; in the other group 15 tests) the 47Ca was previously allowed to equilibrate with the entire milk ration for the day during which it was to be administered. There was no significant retention of 47Ca on the glassware used. From the time of administration of the isotope all stools were examined for radioactivity until this had become undetectable. The stools were left in the standard cartons into which they had been placed by the nursing staff. Radioactivity was measured in a cylindrical array of G.M. counters similar to that described by Veall and Vetter (1952 (Figs. 4 and 5) . This rather surprising difference between the two groups is, however, mainly due to three points in Fig. 5 which we suspect may be anomalous (see below), and if these points are discarded the resultant regression line is much closer to that of Fig. 4 . Further work may narrow the statistical difference between the two groups. Meanwhile the results in Fig. 4 Of the three patients with high values for net secreted calcium, two may have been affected by artifacts. Thus one was excessively constipated, causing abnormally long retention of 47Ca in the bowels, while the second showed rather low recovery of chromium and some radioactive stools may have been lost. The third patient may indeed have had a high net secreted calcium, since she was tested twice and gave the very high values on both occasions (528 and 640 mg./day).
She was unique in our series in several other respects, having the highest faecal fat, primary biliary cirrhosis, portal hypertension, and a high basal metabolic rate.
It is concluded that, while net secreted calcium is reasonably constant in most of the patients studied, notable exceptions can occur and only further experience can reveal just how common these exceptions may be. It might be surmised that cases of protein-losing enteropathy will show high net secreted calcium, but there may be other causes. The relative constancy of net calcium secretion in most of the cases seems surprising, for if the secreted calcium is available for absorption the net secretion should vary with the degree of 47Ca absorption. No such correlation could be demonstrated, and two deductions may therefore be made. Firstly, when the true calcium absorption is very small the net secretion approximates to the true secretion of about 287 mg./day. Secondly, there must be negligible absorption of the secreted calcium, even when the absorption of dietary calcium is normal or high. The latter suggests that absorption of dietary calcium must take place high up in the jejunum or duodenum. There is little information available on the site of absorption of dietary calcium in man, though Lengemann (1963) showed in rats a progressively slower rate of absorption on passing from duodenum to ileum.
Nine of the patients studied had osteomalacia due to chronic renal failure (three patients), steatorrhoea (three patients), and renal tubular hypophosphataemia (three patients). Ten 
Summary
In a series of patients with disorders of calcium metabolism the net calcium absorption calculated by subtracting faecal from dietary calcium has been compared with true calcium absorption derived from measuring faecal excretion of orally administered 47Ca. Continuous chromium marking of stools was used to increase accuracy of faecal calcium measurements. The correlation between net and true calcium absorption was greatly improved when the faecal calcium was corrected for chromium excretion. The 47Ca was given either as a single shot with the breakfast or in the patient's milk ration for the day. Correlation between true and net calcium absorption was much better when the '7Ca was given as the single shot.
The difference between true and net calcium absorption is the net secreted calcium, which seems to be virtually equal to the true secreted calcium. This secreted calcium is not raised in the metabolic conditions most commonly associated with raised faecal calcium. For many purposes this oral 47Ca test could be used as an alternative to the traditional calcium balance as a means of finding net calcium absorption, although there might be occasional anomalies. There need be no handling or chemical manipulation of the stools.
